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INTUITIVE AND SPACE SAVING BATTERY
RETENTION CONCEPT PROVIDING A
DOUBLE RETENTION OF THE BATTERIES

BACKGROUND

With the advent of microelectronics, electronic devices
have become progressively smaller and more powertul over
time. For example, glucose meters have been developed that
now allow patients and other individuals to monitor blood
glucose levels in the privacy of their own home. Such
devices are typically powered by relatively small coin cell
type batteries. Other devices, such as hearing aids, require
cven smaller button cell batteries that are very difficult to
handle. Users of these devices may experience hand-eye
coordination difficulties and other dexterity issues, due to
medical conditions or simply age, that make replacement of
the batteries a very diflicult process. For example, common
battery compartment designs require the battery door to hold
the batteries in place. When a battery 1s inserted into the
battery compartment, the battery 1s pressed against a battery
contact spring that creates an electrical circuit for powering
the electronic device. The battery contact spring 1s biased to
push the battery out of the compartment. When closed, the
battery door 1s used to resist the biasing force applied by the
battery contact springs to hold the batteries within the
battery compartment. With such a design, the batteries have
a tendency to pop out of the battery compartment which 1n
turn can make battery replacement a very difhicult and
frustrating task. The battery door also needs a suflicient
thickness so as to resist the biasing force from the battery
contact spring that 1s pushing the battery out of the battery
compartment. It 1t 1s too thin, the battery door can undesir-
ably deform over the life of the device. In addition, the
battery contact spring also needs to be oversized 1n order to
adequately contact the battery over the life of the device.
These design considerations unnecessarily increase the size
and weight of the electronic device. Thus, there 1s a need for
improvement in this field.

SUMMARY

So as to make battery replacement intuitive for an indi-
vidual as well as to reduce the profile of the electronic
device, a unique battery retention system and method for
inserting, retaining, and removing batteries from the elec-
tronic device has been developed. The system and method
also allow the retention of a battery by avoiding deformation
of the door when the thickness of the battery door has been
reduced to keep the electronic device thin. Specifically, the
battery retention system includes a positive battery contact
that 1s biased to press the battery mn a radially inward
direction within the battery compartment and a negative
battery contact that 1s biased to push the battery in a normal
direction that 1s out of the battery compartment. The system
turther 1ncludes a positive contact protective tab that is
positioned over the positive contact and a locking tab that 1s
generally positioned opposite the positive contact protective
tab. One example of the meter includes two battery com-
partments with a recess 1n between 1n which the batteries can
move. The battery door includes a door tab that keeps the
battery separated and retained under the locking tab when
the door 1s closed. The battery door further includes cutouts
to leave room for the locking tab and the positive contact
protective tab. The system 1s designed to either retain one
battery within the compartment or retain multiple batteries
within the same compartment in a stacked manner if needed.
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To 1nsert the battery, the edge of the battery 1s slid under
the positive contact protective tab and then pushed down
toward the locking tab until 1t reaches the outer side of the
compartment. Once pressure 1s released, the battery 1is
retained under the locking tab. The force from the positive
contact pushes the battery under the locking tab, thereby
retaining the battery in place. The tab on the battery door
keeps the battery separated during normal usage so as to
retain the battery under the locking tab. To remove the
battery, the battery 1s moved towards the center of both
compartments so that the edge of the battery is clear of the
locking tab. By being biased out of the compartment, the
negative contact then pushes the battery out of the compart-
ment.

As should be recognized, this system facilitates a very
thin stack of components and avoids deformation of the
battery door by removing any forces of the negative battery
contact spring pushing against the battery door. Moreover,
the size of the battery contact can be reduced because both
the positive battery contact and negative battery contact are
minimally deformed during insertion and retention. In other
words, the battery contacts do not require additional defor-
mation for removal of the battery. Instead, the sliding action
facilitates removal of the battery. In addition, the recess
between the two battery components reduces the space
required because both battery compartments share a com-
mon removal space. As should be appreciated, having both
the lock tab and the tab on the door provides a redundant
means for retaining the battery.

Aspect 1 concerns a system, comprising a housing defin-
ing a battery cavity configured to receive a battery, the
battery cavity having a tloor a floor contact extending from
the tloor, wherein the floor contact 1s configured to provide
a biasing force to push the battery away from the floor of the
battery cavity the housing having one or more tabs extend-
ing 1nto the battery cavity to hold the battery in the battery
cavity against the biasing force of the floor contact; and the
battery cavity having a recess that allows the battery to move
in a lateral direction along the floor to a position where the
battery disengages from at least one of the tabs to allow at
least a portion of the battery to be pushed out of the battery
cavity by the biasing force of the floor contact.

Aspect 2 concerns the system of any preceding aspect,
further comprising a wall contact positioned 1n the battery
cavity to bias the battery to engage the at least one of the
tabs.

Aspect 3 concerns the system of any preceding aspect,
wherein the tabs include a contact protective tab positioned
to protect the wall contact, and a locking tab positioned
along a side of the battery cavity with the floor contact
located between the contact protective tab and the locking
tab; and the wall contact 1s configured to bias the battery to
engage the locking tab.

Aspect 4 concerns the system of any preceding aspect,
wherein the floor contact includes a contact portion where
the floor contact contacts the battery the locking tab 1s
located offset from the contact protective tab; and the
locking tab 1s aligned with the contact portion to counteract
the biasing force from the floor contact.

Aspect 5 concerns the system of any preceding aspect,
wherein the locking tab has a beveled exterior surface to
guide the battery into the battery cavity.

Aspect 6 concerns the system of any preceding aspect,
further comprising a battery door enclosing the battery
cavity; the battery door defining a contact protective tab
cavity 1n which the contact protective tab 1s received and a
locking tab cavity in which the locking tab 1s received.
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Aspect 7 concerns the system of any preceding aspect,
turther comprising a battery door configured to cover the
battery cavity when in a closed position; and wherein the
tabs are configured to retain the battery in the battery cavity
without the battery door needing to be in the closed position. 2

Aspect 8 concerns the system of any preceding aspect,
wherein the battery door 1ncludes a door tab extending into
the recess to reduce lateral movement of the battery within
the battery cavity.

Aspect 9 concerns the system of any preceding aspect,
wherein the battery door includes one or more cavities to
configured receive the tabs.

Aspect 10 concerns the system of any preceding aspect,
wherein the floor contact a contact portion that 1s angled
away Ifrom the recess facilitate lateral movement of the
batter away from the recess during insertion of the battery
into the battery cavity.

Aspect 11 concerns the system ol any preceding aspect,
wherein the housing defines a second battery cavity config- 20
ured to receive a second battery; and the battery cavity and
the second battery cavity overlap to share the recess.

Aspect 12 concerns the system of any preceding aspect,
turther comprising wherein the housing defines a battery
compartment that includes the battery cavity and the second 25
battery cavity; and a battery door configured to enclose the
battery compartment, the battery door having a door tab
positioned to extend into the recess between the battery

compartment and the second battery compartment when
closed. 30

Aspect 13 concerns the system of any preceding aspect,
turther comprising the battery received in the battery cavity;
and a second battery stack on the battery in the battery
cavity.

Aspect 14 concerns a method, comprising pushing a 35
battery against a biasing force of a contact in a battery
compartment retaining the battery in the battery compart-
ment with one or more tabs that counteract the biasing force
of the contact; and removing the battery from the battery
compartment by moving the battery in a lateral direction to 40
a position where the battery disengages from at least one of
the tabs.

Aspect 15 concerns the method of any preceding aspect,
wherein the tabs include a contact protective tab positioned
to protect a wall contact; and a locking tab positioned 45
opposite the contact protective tab in the battery compart-
ment.

Aspect 16 concerns the method of any preceding aspect,
wherein said pushing includes:

inserting an edge of the battery to engage the contact 50

protective tab; and guiding the battery into the battery
compartment with a beveled exterior surface of the
locking tab.

Aspect 17 concerns the method of any preceding aspect,
wherein said retaining includes sliding the battery 1n a lateral 55
direction towards the locking tab to engage the locking tab.

Aspect 18 concerns the method of any preceding aspect,
wherein said retaining includes applying a lateral biasing
force with the wall contact spring to cause the battery to
slide 1n the lateral direction to engage the locking tab. 60

Aspect 19 concerns the method of any preceding aspect,
turther comprising closing the battery compartment with a
battery door; wherein the battery door includes a contact
protective tab cavity and a locking tab cavity; and wherein
said closing includes receiving the contact protective tab 65
into the contact protective tab cavity and the locking tab into
the locking tab cavity.
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Aspect 20 concerns the method of any preceding aspect,
turther comprising closing the battery compartment with a
battery door; and wherein said retaining occurs before said
closing.

Aspect 21 concerns the method of any preceding aspect,
wherein said removing includes sliding a portion of the
battery into a recess of the battery compartment; and said
closing includes inserting a door tab of the battery door nto
the recess to reduce lateral movement of the battery within
the battery compartment.

Aspect 22 concerns the method of any preceding aspect,
wherein the battery compartment includes two or more
battery cavities that intersect at the recess; and said inserting,
includes inserting the door tab into the recess between the
battery cavities.

Aspect 23 concerns the method of any preceding aspect,
further comprising wherein the battery compartment
includes a battery cavity wherein the battery cavity includes
a floor, and a wall located around the floor to define the
battery cavity wherein the contact includes a tloor contact
extending from the floor wherein the battery compartment
includes a wall contact extending from the wall, a contact
protective tab covering the wall tab, and a locking tab
biasing the battery with the wall contact to move the battery
into engagement with the locking tab after said pushing; and
wherein said removing includes pushing the battery out of
the battery cavity with the floor contact.

Aspect 24 concerns the method of any preceding aspect,
wherein the tloor contact includes a contact portion where
the floor contact contacts the battery the locking tab 1s
located offset from the contact protective tab; and the
locking tab 1s aligned with the contact portion to counteract
the biasing force from the tloor contact.

Aspect 25 concerns the method of any preceding aspect,
turther comprising stacking the battery on a second battery
in the battery compartment before or during said pushing.

Further forms, objects, features, aspects, benefits, advan-
tages, and embodiments of the present invention will
become apparent from a detailed description and drawings
provided herewaith.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded view of a battery retention system.

FIG. 2 1s a perspective view of an electronic device used
in the FIG. 1 battery retention system with the batteries
removed.

FIG. 3 1s a perspective view ol a door used to close a
battery compartment in the FIG. 2 electronic device.

FIG. 4 15 a perspective view of the FIG. 2 electronic
device with the batteries 1nstalled.

FIG. 5 15 an enlarged top view of the battery compartment
in the FIG. 2 electronic device during installation of the
batteries.

FIG. 6 1s a top view of the electronic device with the
batteries 1nstalled.

FIG. 7 1s a top view of the FIG. 2 electronic device with
the door enclosing the battery compartment.

FIG. 8 1s an enlarged top view of the battery compartment
in the FIG. 2 electronic device during removal of batteries.

FIG. 9 1s a perspective view of the FIG. 2 electronic
device with one battery removed.

FIG. 10 1s an enlarged perspective view of a battery
compartment of another example of a battery retention
system 1n which two or more batteries can be installed 1n the
same battery chamber.
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DESCRIPTION OF THE SELECTED
EMBODIMENTS

For the purpose of promoting an understanding of the
principles of the invention, reference will now be made to
the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will never-
theless be understood that no limitation of the scope of the
invention 1s thereby intended. Any alterations and further
modifications in the described embodiments, and any further
applications of the principles of the invention as described
herein are contemplated as would normally occur to one
skilled 1n the art to which the invention relates. One embodi-
ment of the mvention 1s shown 1n great detail, although 1t
will be apparent to those skilled 1n the relevant art that some
features that are not relevant to the present invention may
not be shown for the sake of clanty.

The reference numerals 1n the following description have
been organized to aid the reader in quickly i1dentifying the
drawings where various components are first shown. In
particular, the drawing 1n which an element first appears 1s
typically indicated by the left-most digit(s) in the corre-
sponding reference number. For example, an element 1den-
tified by a “100” series reference numeral will first appear in
FIG. 1, an element identified by a “200” series reference
numeral will first appear i FIG. 2, and so on.

FIG. 1 shows an exploded view of one example of a
battery retention system 100 for an electronic device 102. In
the illustrated example, the electronic device 102 1s a
glucose meter, but the battery retention system 100 can be
incorporated 1nto other types of electronic or electrical type
devices. The battery retention system 100 provides an 1ntui-
tive as well as secure means for retaining one or more
batteries 104 within the electronic device 102. In the illus-
trated example, the batteries 104 are 1n the form of coin cell
type batteries, but it should be recognized that the battery
retention system 100 can be used for other types of batteries,
such as button cell batteries.

As depicted, a battery door 106 1s used to enclose the
batteries 104 within the electronic device 102. The elec-
tronic device 102 has a housing 108 that forms the exterior
of the electronic device 102. The housing 108 defines a
battery compartment 110 in which the batteries 104 are
received. Surrounding the battery compartment 110, the
housing 108 defines a battery door cavity 112 configured to
receive the battery door 106 so that battery door 106 1s flush
with the exterior of the rest of the electronic device 102.
Inside the door cavity 112, the housing 108 has one or more
hinge cavities 114 that are configured to receive correspond-
ing one or more hinge tabs 116 on the battery door 106. The
housing 108 further includes a latch opening 118 configured
to receive msecure or a door latch 120 on the battery door
106. To secure the battery door 106 to the electronic device
102, the hinge tabs 116 are inserted into the hinge cavities
114. The battery door 106 1s then pivoted about the hinge
tabs 116 until the door latch 120 locks or latches to the latch
opening 118 in the electronic device 102. It should be
appreciated that the battery door 106 can be secured to the
clectronic device 102 in other manners as would occur to
those skilled 1n the art. In the illustrated example, the battery
door 106 and the housing 108 are made of plastic, but 1t
should be appreciated that these components can be made
from other materials, such as other electrically insulative
materials.

FIG. 2 illustrates the electronic device 102 with the
batteries 104 removed from the battery compartment 110 so
that the various components of the battery compartment 110
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can be better viewed. The battery compartment 110 includes
a battery compartment floor 202 and a battery compartment
wall 204 surrounding the floor 202 that defines the general
shape of the battery compartment 110. In the illustrated
example, the battery compartment 110 includes two battery
cavities 205, a first battery cavity 206 and a second battery
cavity 208, that are each configured to receive one or more
of the batteries 104. In the illustrated example, the battery
cavities 205 are each configured to receive a single battery
104. Both the first 206 and second 208 battery cavities have
a generally cylindrical shape so as to coincide with the shape
of the batteries 104. However, the cylindrical shapes of these
cavities 205 are truncated where the first 206 and second 208
cavities overlap one another to form a recess or gap 210. By
overlapping, the walls 204 of the battery cavities 205 give
the battery compartment 110 an overall shape that 1s similar
to the outline of the Arabic numeral eight (i.e., “8). The
battery cavities 203 are sized larger than the batteries 104 so
as to facilitate lateral sliding movement of the batteries 104
inside the battery compartment 110. In other words, the
battery cavities 205 have larger diameters as compared to
that of the batteries 104 in the illustrated example. Although
the battery compartment 110 i1n the illustrated example
includes two battery cavities 205, the battery compartment
110 1n other examples can include a single battery cavity 205
or more than two battery cavities 205.

At the tloor 202, the battery compartment 110 has a floor
contact spring 212 (or “floor contact” for short) in each
cavity 205, and each battery cavity 205 further has a wall
contact spring 214 (or wall contact) along the walls 204. In
cach battery cavity, the tloor 202 and the walls 204 respec-
tively have a floor contact opening 216 for the floor contact
spring 212 and a wall contact opeming 218 for the wall
contact spring 214. In the illustrated example, the contact
springs 212, 214 are generally in the form of leal type
springs, but the contact springs 212, 214 can have other
forms in other examples, such as in the form of a coil type
spring electrical contact. The contact springs 212, 214 are
typically attached to an underlying circuit board 220. As
depicted, the floor contact springs 212 are angled away from
the recess 210 so as to facilitate the lateral motion of the
batteries 104 away from the recess 210 during installation.
Such a configuration helps to increase the chances of proper
contact between the batteries 104 and the floor contact
springs 212 as well as reduces the risk of damage to the floor
contact springs 212 during installation of the batteries 104.
The contact openings 216, 218 provide access to the battery
compartment 110 so as to make an electrical connection with
the batteries 104. At or near the free end that 1s opposite to
the end where the tloor contact spring 212 1s attached to the
circuit board 220, the floor contact spring 212 has a contact
portion or dome 221 configured to create an electrical
contact with the battery 104. The contacts springs 212, 214
are made from electrically conductive material in order to
supply the electrical power from the batteries 104 to the
clectronic device 102. In one form, the contacts springs 212,
214 are made of metal, but in other examples, the contacts
springs 212, 214 can be made from other electrically con-
ductive material. In one form, the floor contact spring 212 1s
a negative contact, and the wall contact spring 214 acts as a
positive contact. It nevertheless should be recognized that
the contacts springs 212, 214 can have different polarities in
other examples. As indicated by arrow 222, the floor contact
spring 212 1s biased to provide a force in a direction that 1s
generally perpendicular or transverse to the floor 202. On the
other hand, the wall contact spring 214 1s biased to provide
a force that 1s parallel to the floor 202 or transverse to the
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wall 204 as depicted by arrow 224. When one of the batteries
104 1s 1nserted 1nto one of the battery cavities 205, the floor
contact spring 212 1s biased to push the battery 104 out of
the cavity 203, and the wall contact spring 214 1s biased to
push on the battery 104 in an inner radial direction. In the
illustrated example, the biasing force vectors 222, 224 of the
contact springs 212, 214 are positioned oflset from one
another such that the biasing force of the wall contact spring
214 creates a torque that causes the battery to generally pivot
or rotate about the contact portion 221 of the floor contact
spring 212. This resulting torque naturally biases the battery
104 to clip underneath or engage the locking tab 228 and
remain there.

Around each battery cavity 205, the housing 108 of the
clectronic device 102 has a contact protective tab 226 with
an exterior surface 227 that 1s positioned to cover and protect
the wall contact spring 214. The exterior surface 227 of the
contact protective tab 226 1s generally beveled to help direct
the battery 104 into the battery cavity 205 during installa-
tion. At a side generally opposite the contact protective tab
226, the housing 108 further includes a locking tab 228. The
contact protective tab 226 i1s generally positioned at a
location that splits the cavity 205 in half. The locking tab
228 1s generally ofiset from this axis away from the recess
210. As shown, the locking tab 228 has a rounded or beveled
exterior surtace 230 that aids 1n the 1nsertion of the batteries
104 1nto the battery cavities 205. Both the contact protective
tab 226 and the locking tab 228 are designed to extend
within the battery compartment 110 so as to retain the
battery 104 against the biasing force of the floor contact
spring 212 (as 1s indicated by arrow 222). In the illustrated
example, each battery cavity 205 has two tabs 226, 228, but
in other examples, the battery cavity 205 can have more or
less than two tabs and/or be oriented/shaped differently than
shown. For example, another structure, such as a lip around
the battery cavity 205, can replace the contact protective tab
226 such that each cavity has a single, locking tab 228. In
another example, each battery cavity 205 includes two
locking tabs 228 along with the contact protective tab 226.
In this example, the second locking tab 228 1s positioned
generally opposite of the recess 210 1n order to add strength
and provide greater stability for the battery 104, and during
removal, the battery 104 disengages from both locking tabs
228. As will be explained 1n greater detail below, both tabs
226, 228 relieve any force by the floor contact spring 212
against the battery door 106. As a result, the door 106 can be
made thinner and sleeker because 1t does not have to resist
the force applied by the floor contact spring 212.

Turning to FI1G. 3, the door 106 has one or more contact
protective tab relielf cavities 302 in which the contact
protective tabs 226 are recerved when the door 106 1s closed
(1.e., secured to the electronic device 102). In addition, the
door 106 has one or more locking tab relief cavities 304 that
are positioned and configured to receive the locking tabs 228
when the door 106 1s closed on the electronic device 102.
Between the contact protective tab relief cavities 302, the
door 106 has a door tab 306 that 1s positioned to extend
within the recess 210 between the battery cavities 205 (FIG.
2). As will be explained 1n greater detail below, the door tab
306 prevents the batteries 104 from moving within the
battery cavities 205 when the door 106 1s closed. This 1n turn
prevents the batteries 104 from disengaging from the lock-
ing tabs 228 such that the batteries 104 are retained within
the battery compartment 110. As shown, the battery door
106 further includes battery biasing edges 308 that generally
comcide 1n shape with the batteries so as to position the
batteries 104 within the battery cavities 205. It should be

10

15

20

25

30

35

40

45

50

55

60

65

8

appreciated that other types of battery doors 106 can be
configured for use with this battery retention system 100.
For example, instead of being removable, the battery door
106 can be permanently or semi-permanently attached to the
clectronic device 102. In one form, living hinges perma-
nently attached the battery door 106 to the electronic device
102 instead of through the hinge tabs 116. It 1s also envi-
sioned that the battery door 106 can be secured to the
clectronic device 102 in other manners besides through the
door latch 120 and/or with other configurations. For
instance, two opposing door latches 120 can be positioned
on opposite sides of the door 106 so as to secure the door 106
to the electronic device 102. Alternatively or additionally,
other enclosure devices or structures besides battery doors
can be used to provide similar functions. It 1s contemplated
that the battery retention system 100 1n other examples does
not include the battery door 106, but 1nstead, includes some
other structure. For instance, part of the cover for display of
the electronic device 102 could include the door tab 306.

The battery retention system 100 1s designed to simplity
installation and removal of batteries 104. Generally speak-
ing, only simple, intuitive movements are required 1n order
to install and remove the batteries. That 1s, a push down
motion 1s used to mstall the battery 104, and a sliding lateral
motion 1s used to remove the battery 104. During 1nstalla-
tion, an edge of the battery 104 1s hooked under the contact
protective tab 226. The battery 104 1s then pushed towards
the battery compartment floor 202 against the biasing force
of the tloor contact spring 212. During the pushing motion,
the rounded exterior surface 230 of the locking tab 228
causes the battery 104 to slightly rotate towards the recess
210. This slight rotational force compresses the wall contact
spring 214. Once the battery 104 1s pushed flat against the
floor 202 of the battery compartment 110, the lateral biasing
force created by prior compression of the wall contact spring
214 along with the rounded shape of the battery compart-
ment wall 204 causes the battery 104 to naturally rotate and
settle 1nto a position 1 which the battery 104 1s hooked
underneath the locking tab 228. To remove the battery 104,
a lateral, sliding motion of the battery 104 1s used to push the
battery 104 towards the recess 210. Once the edge of the
battery 104 1s unhooked from the locking tab 228 and the
finger pressure of the user 1s reduced or released, the biasing
force caused by the compression of the floor contact spring
212 causes the battery edge, which 1s now disengaged from
the locking tab 228, to pop out of the battery compartment
110. The battery 104 pops out i a controlled manner
because the opposite edge of the battery 1s retained under the
contact protective tab 226. At this point, the user can grasp
the released edge of the battery 104 for removal, disposal,
recharging, and/or recycling of the battery 104. A specific
technique for inserting, retaining, and removing batteries
104 from the battery retention system 100 will be described
in further detail below with reference to FIGS. 4-9.

FIG. 4 shows a perspective view of the electronic device
102 when the batteries 104 are installed in the battery
cavities 205. As 1illustrated, the batteries 104 are held 1n
place against the biasing force of the floor contact springs
212 (as shown by arrow 222 i FIG. 2) by the contact
protective tabs 226 and the locking tabs 228. Typically, but
not always, the batteries 104 are installed into the battery
cavities 205 one at a time. During installation of the batteries
104, the edge of each battery 104 1s angled so as to be
inserted under the contact protective tab 226 1n the battery
cavities 104. The person installing the battery then pushes
the opposite edge of the battery 104 against the biasing force
of the tloor contact spring 212. Due to the oflset location of
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the locking tab 228 within the cavity 205 (1.e., away from the
recess 210), the rounded or beveled exterior 230 of the
locking tab 228 causes the battery 104 to slightly move
laterally 1nto the recess 210 between the battery cavities 205.
During this motion, the wall contact spring 214 becomes
compressed as well. Once the battery 104 generally lies flat
within the battery compartment floor 202 of the battery
cavity 205, the compressed or biased wall contact spring 214
pushes the battery 104 against the opposite battery compart-
ment wall 204 (near the locking tab 228). Due to the rounded
shape of the battery 104 and the battery compartment wall
204, the battery 104 1s naturally pivoted or moved laterally
away Irom the recess 210 within the cavity 205, as is
depicted by arrow 502 i FIG. 5. The battery 104 continues
to be pushed 1n the lateral direction 502 until the opposite
edge of the battery 104 1s engaged under the locking tab 228.
In one form, this lateral movement of the battery 104 occurs
solely as a result of the biasing force applied by the wall
contact spring 214. In another form, all or part of this lateral
motion of the battery 104 1s caused by the user pushing or
sliding the battery 104 1n the lateral direction 502. Once the
edge of the battery 104 engages or 1s hooked under the
locking tab 228, the user can remove their finger (or tool)
from the battery 104, and the battery 104 1s held 1n place
against the biasing force of the floor contact spring 212 by
the tabs 226, 228. In addition, the biasing force of the wall
contact spring 214 helps to retain the battery 104 in position
so as to remain engaged with the locking tab 228.

Looking at FIG. 6, the other battery 104 1s installed 1n a
similar fashion 1n which the battery 104 1s first pushed down
into the battery cavity 205 and then pushed laterally away
from the recess 210 so as to be secured under the locking tab
228. Both battery cavities 205 share the same recess 210
during battery installation and removal which 1n turn
reduces the profile or size of the battery compartment 110.
The lateral biasing force of the wall contact spring 214, as
1s represented by arrow 224 in FIGS. 2 and 6, helps to ensure
the battery 104 remains clipped under the locking tab 228.
This push down and lateral slide motion of the battery 104
within the battery cavity 205 can be especially helptul for
those with hand dexterity or mobility 1ssues as well as others
without such conditions.

Once the batteries 104 are installed in their respective
battery cavities 205, the battery door 106 can be installed
and closed onto the electronic device 102. As noted before,
prior battery door designs required the door to provide
sullicient force against the biasing force of the contact spring
so as to retain the batteries within the battery cavities. With
the illustrated design, since the batteries 104 are already
latched under the contact protective tabs 226 and the locking
tabs 228, the user does not have to deal with the 1ssue of the
batteries 104 popping out of the cavities 205 due to the
biasing force of the floor contact springs 212 and/or ensuring,
that the batteries remain under the door 106 when closed.
This configuration also ensures that the contact springs do
not have to be oversized so as to compensate for the
compression force of the door. To close the battery door 106,
the hinge tabs 116 (FIG. 3) are mserted into the hinge
cavities 114. The battery door 106 1s then pivoted about the
hinge tabs 116 so as to close the battery compartment 110.
To secure the battery door 106 to the electronic device 102,
the door latch 120 1s latched to the latch opeming 118, as 1s
depicted 1n FIGS. 6 and 7. As noted before, the door latch
120 as well as the rest of the door 106 does not need to be
oversized i order to resist the biasing force of the floor
contact springs 212 because the tabs 226, 228 are holding
the batteries 104 1n place against the biasing force out of the
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battery cavities 205. With the battery door 106 closed on the
clectronic device 102, the batteries 104 remain in place and
are unable to disengage from the tabs 226, 228 because the
door tab 306 1s received between the batteries 104 1n the
recess 210. The door tab 306 prevents any significant lateral
movement of the batteries 104 that would cause the batteries
104 to disengage from the locking tab 228.

To remove or replace the batteries 104, the user unlatches
the latch 120 and pivots the battery door 106 to an open
position. The battery door 106 can then be removed from the
clectronic device 102, 11 so desired. With the battery door
106 opened and/or removed, the batteries 104 still remain 1n
place and do not pop out of the battery cavities 205 due to
the tabs 226, 228. In order to remove the battery 104, the
user slides the battery 104 1n a lateral direction towards the
recess 210, as 1s indicated by arrow 802 1n FIG. 8. As shown
by dashed line 804 1 FIGS. 8 and 9, the side edge of the
locking tab 228 facing the recess 210 1s oflset relative to the
side edge of the contact protective tab 226 facing away from
the recess 210. In other words, the locking tab 228 1s
positioned farther away from the recess 210 as compared to
the contact protective tab 226. As can be seen, the contact
portion 221 on the floor contact spring 212 i1s generally
aligned with the locking tab 228 so that the biasing force of
the floor contact spring 216 (as shown by arrow 222 1n FIG.
2) 1s generally aligned with the locking tab 228. This
configuration reduces the risk of the battery 104 from
inadvertently disengaging from the locking tab 228. Once
the battery 104 clears the locking tab 228 and pressure from
the user’s finger (or other appendage/tool) 1s removed, the
edge of the battery 104 proximal to the locking tab 228 pops
out of the battery cavity 205 due to the biasing force of the
floor contact spring 212 while the opposite edge of the
battery 104 generally remains retamned under the contact
protective tabs 226. As should be recognized, the contact
protective tab 226 allows the battery 104 to pop out of the
cavity 205 1 a predlctable and consistent manner. The
battery 104 generally remains located at the battery cavity
205. To remove the battery 104, the user grabs the released
edge of the battery 104, and afterwards,, the user can safely
discard the battery 104, 11 so desired. Removal of the other
battery 104 occurs 1n a similar manner, as 1s depicted 1n FIG.
9. Again, the user slides the battery 104 in the lateral
direction 802 towards the recess 210 between the battery
cavities 205. Once the pressure 1s relieved and the battery
104 clears the locking tab 228, the battery 104 pops out of
the battery cavity 205 as a result of the biasing force of the
floor contact spring 212. The user then 1s able to remove the
battery 104 from the battery compartment 110 1n a fashion
similar to that described before. New batteries 104 can be
inserted 1n the manner as previously described.

This design of the battery retention system 100 allows
greater flexibility 1n the configuration of the batteries 104 as
well as the overall design of the electronic device 102. While
the cavities 2035 hold a single battery 104 1n the previously
illustrated example, the battery retention system 100 can be
configured to hold two or more batteries 104 within a single
battery cavity. FIG. 10 illustrates one such battery retention
system 1000 that 1s able to hold two or more batteries 104
within a single battery cavity. Looking at FIG. 10, two
batteries 104 are stacked upon one another within a single
battery cavity 1005. In this illustrated example, the battery
cavity 1005 1s deeper than the previously illustrated battery
cavities 205 so as to accommodate two batteries 104. Other
than that, the battery retention system 1000 1s configured the
same as the previously described examples. For instance, the
battery retention system 1000 in FIG. 10 includes the contact
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springs 212 (and 214), the recess 210, the contact protective
tabs 226, and the locking tab 228 of the type described

betore. The batteries 104 can be installed and replaced 1n a
similar fashion as described before as well. For example,
one of the batteries 104 1s inserted into the battery cavity
1005 and placed against the floor contact spring 212. The
edge of the second battery 104 i1s slid under the contact
protective tab 226, and the user pushes the battery 104 down
against the locking tab 228. Due to the rounded nature of the
exterior 230 of the locking tab 228, the battery 104 1s guided
into the recess 210 between the battery cavities 1005, Once
pushed flush against the other battery 104, the user then
slides the battery 104 in a lateral direction such that the edge
of the battery 104 1s slid or clipped under the locking tab
228. Once the edge of the battery 104 1s positioned under the
locking tab 228, the pressure against the battery 104 can be
removed. The door 106 can then be installed on the elec-
tronic device 102 1n a similar fashion as described before.
Once the batteries 104 are used and/or need to be replaced,
the batteries 104 can be removed 1n an opposite manner, that
1s, the top battery 104 1s slid laterally towards the recess 210
until the battery 104 1s able to pop up by disengaging from
the locking tab 228 1n a similar manner to the previously
described examples. Once the battery 1s disengaged from the
locking tabs 228, both batteries 104 can be removed from
the battery cavity 1005.

While the imvention has been illustrated and described in
detail 1n the drawings and foregoing description, the same 1s
to be considered as illustrative and not restrictive 1n char-
acter, 1t being understood that only the preferred embodi-
ment has been shown and described and that all changes,
equivalents, and modifications that come within the spirit of
the inventions defined by following claims are desired to be
protected. All publications, patents, and patent applications
cited 1n this specification are herein incorporated by refer-
ence as 1 each individual publication, patent, or patent

application were specifically and individually indicated to be
incorporated by reference and set forth 1n its entirety herein.

The 1nvention claimed 1s:

1. A system, comprising:

a housing defining a battery cavity configured to receive
a battery, the battery cavity having a floor and a wall
configured to extend around an edge of the battery
when recerved in the battery cavity;

the wall of the battery cavity having a recess that allows
the battery to move 1n a lateral direction along the floor
of the cavity during insertion and removal of the
battery;

a floor contact spring extending from the floor, wherein
the tloor contact spring 1s configured to provide a floor
contact spring biasing force that 1s transverse to the
floor to push the battery away from the floor of the
battery cavity, wherein the tloor contact spring includes
a contact portion where the tloor contact spring con-
tacts the battery;

a wall contact spring extending from the wall of the
battery cavity to apply a wall contact spring biasing
force against the edge of the battery that 1s transverse
to the wall;

a contact protective tab positioned to cover the wall
contact spring, wherein the contact protective tab
extends into the battery cavity to retain the battery;

a locking tab positioned along a side of the battery cavity
with the floor contact located between the contact
protective tab and the locking tab;
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wherein the locking tab 1s aligned with the contact portion
of the floor contact spring to counteract the floor
contact spring biasing force from the floor contact
Spring;

wherein the contact protective tab and the locking tab are
positioned on opposing sides of the battery cavity that
are transverse to the lateral direction of the recess:

wherein the locking tab 1s located offset from the contact
protective tab at a position away from the recess in the
wall of the battery cavity; and

wherein the tloor contact spring biasing force and the wall
contact spring biasing force are oflset from one another
to create a torque on the battery that rotates the battery
about the contact portion of the floor contact spring
where the battery 1s able to remain clipped to the
locking tab when received 1n the battery cavity.

2. The system of claim 1, wherein the locking tab has a
beveled exterior surface to guide the battery into the battery
cavity.

3. The system of claim 1, further comprising:

a battery door enclosing the battery cavity; and

the battery door defining a contact protective tab cavity 1n
which the contact protective tab 1s received and a
locking tab cavity in which the locking tab 1s received.

4. The system of claim 1, further comprising:

a battery door configured to cover the battery cavity when
in a closed position; and

wherein the contact protective tab and the locking tab are
configured to retain the battery in the battery cavity
without the battery door needing to be 1n the closed
position.

5. The system of claim 4, wherein the battery door
includes a door tab extending into the recess to reduce lateral
movement of the battery within the battery cavity.

6. The system of claim 4, wherein the battery door
includes one or more cavities to configured receive the
contact protective tab and the locking tab.

7. The system of claim 1, wherein the tloor contact spring,
has the contact portion angled away from the recess to
facilitate lateral movement of the battery away from the
recess during insertion of the battery into the battery cavity.

8. The system of claim 1, wherein:

the housing defines a second battery cavity configured to
receive a second battery; and

the battery cavity and the second battery cavity overlap to
share the recess.

9. The system of claim 8, further comprising:

wherein the housing defines a battery compartment that
includes the battery cavity and the second battery
cavity; and

a battery door configured to enclose the battery compart-
ment, the battery door having a door tab positioned to
extend into the recess between the battery compartment
and the second battery cavity when closed.

10. The system of claim 1, further comprising:

the battery received 1n the battery cavity; and

a second battery stacked on the battery in the battery
cavity.

11. A system, comprising:

a housing defining a battery cavity configured to receive
a battery, the battery cavity having a tloor;

a floor contact extending from the floor, wherein the floor
contact 1s configured to provide a biasing force to push
the battery away from the floor of the battery cavity;

the housing having one or more tabs extending into the
battery cavity to hold the battery in the battery cavity
against the biasing force of the floor contact;
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the battery cavity having a recess that allows the battery
to move 1n a lateral direction along the floor to a
position where the battery disengages from at least one
of the tabs to allow at least a portion of the battery to
be pushed out of the battery cavity by the biasing force
of the floor contact;

a battery door configured to cover the battery cavity when

in a closed position;

wherein the tabs are configured to retain the battery in the

battery cavity without the battery door needing to be in
the closed position; and

wherein the battery door includes a door tab extending

into the recess to reduce lateral movement of the
battery within the battery cavity.

12. The system of claim 11, further comprising:

a wall contact positioned 1n the battery cavity to bias the

battery to engage at least one of the tabs.

13. The system of claim 12, wherein:

the tabs include

a contact protective tab positioned to protect the wall
contact, and

a locking tab positioned along a side of the battery
cavity with the floor contact located between the
contact protective tab and the locking tab; and

the wall contact 1s configured to bias the battery to engage

the locking tab.

14. The system of claim 13, wherein the locking tab has
a beveled exterior surface to guide the battery ito the
battery cavity.

15. The system of claim 13, wherein the battery door
defines a contact protective tab cavity in which the contact
protective tab 1s received and a locking tab cavity i which
the locking tab 1s received.

16. The system of claim 13, wherein:

the tfloor contact includes a contact portion where the floor

contact contacts the battery;

the locking tab 1s located offset from the contact protec-

tive tab; and

the locking tab 1s aligned with the contact portion to

counteract the biasing force from the floor contact.

17. The system of claim 11, wherein the battery door
includes one or more cavities configured to receive the tabs.

18. The system of claim 11, wherein the tfloor contact has
a contact portion that 1s angled away from the recess to
facilitate lateral movement of the battery away from the
recess during insertion of the battery into the battery cavity.

19. The system of claim 11, further comprising:

the battery received 1n the battery cavity; and

a second battery stacked on the battery in the battery

cavity.

20. A system, comprising:

a housing defining a battery cavity configured to receive

a battery, the battery cavity having a tloor;
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a floor contact extending from the floor, wherein the tloor
contact 1s configured to provide a biasing force to push
the battery away from the floor of the battery cavity;

the housing having one or more tabs extending into the
battery cavity to hold the battery in the battery cavity
against the biasing force of the floor contact;

the battery cavity having a recess that allows the battery
to move 1n a lateral direction along the floor to a
position where the battery disengages from at least one
of the tabs to allow at least a portion of the battery to
be pushed out of the battery cavity by the biasing force
of the floor contact;
wherein the housing defines a second battery cavity
configured to receive a second battery;
wherein the battery cavity and the second battery cavity
overlap to share the recess;
wherein the housing defines a battery compartment that
includes the battery cavity and the second battery
cavity; and
a battery door configured to enclose the battery compart-
ment, the battery door having a door tab positioned to
extend into the recess between the battery compartment
and the second battery cavity when closed.
21. The system of claim 20, turther comprising;:
a wall contact positioned in the battery cavity to bias the
battery to engage at least one of the tabs.
22. The system of claim 21, wherein:
the tabs include
a contact protective tab positioned to protect the wall
contact, and
a locking tab positioned along a side of the battery
cavity with the floor contact located between the
contact protective tab and the locking tab; and
the wall contact 1s configured to bias the battery to engage
the locking tab.
23. The system of claim 22, wherein:
the tloor contact includes a contact portion where the floor
contact contacts the battery;
the locking tab 1s located offset from the contact protec-
tive tab; and
the locking tab 1s aligned with the contact portion to
counteract the biasing force from the tloor contact.
24. The system of claim 22, wherein the locking tab has
a beveled exterior surface to guide the battery ito the
battery cavity.
25. The system of claam 20, wherein the battery door
includes one or more cavities configured to receive the tabs.
26. The system of claim 20, wherein the floor contact has
a contact portion that 1s angled away from the recess to
facilitate lateral movement of the battery away from the
recess during insertion of the battery into the battery cavity.
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